We present a floristic survey of the genus Tetrapterys (Malpighiaceae) from the Brazilian Midwest, including morphological descriptions, keys, comments on taxonomy and phenology, illustrations, and distribution maps for all species. Nine species were found in the studied area: T. ambigua, T. crispa, T. discolor, T. hassleriana, T. jussieuana, T. microphylla, T. mucronata, T. racemulosa, and T. ramiflora. The distribution of species shows a collection gap mostly in northern States of Mato Grosso and southeastern Mato Grosso do Sul. Only T. ambigua and T. ramiflora were found in all federal units within the Brazilian Midwest, and three species were recorded for just one, T. hassleriana and T. racemulosa in Mato Grosso do Sul, and T. microphylla in Goiás, restricted to the Chapada dos Veadeiros.
Introduction
Malpighiaceae is a monophyletic family of flowering plants comprising approximately 77 genera and 1300 species distributed within the tropics (Cameron et al. 2001 , of which 85% are restricted to the Neotropics (Davis et al. 2001) . Its species are commonly found within open habitats, such as savannas, gallery forests, and rainforests, with a few species occupying xeric habitats (Anderson 1979) .
Tetrapterys is a genus of Malpighiaceae comprising 69 species , occurring from Mexico to Argentina (Anderson 1998) . They are recognized by sepals not covering the floral bud before anthesis and a schizocarpic fruit splitting into three samaroid mericarps with lateral wings in the shape of an "X, " often with a reduced dorsal wing (Mamede 1987; Anderson 2006) . In Brazil, 25 species have been found, of which 16 are regarded as endemic (Mamede 2014) .
The genus is paraphyletic, being divided into two wellsupported clades belonging to an informal group called Tetrapteroids. One of the clades is the sister-group of Heteropterys and mostly comprises climbing species from forest edges, while the other clade is the sister-group of Niedenzuella and comprises shrubs to subshrubs from open habitats, such as the Cerrado .
Niedenzuella includes 16 species previously regarded as belonging to a section of Tetrapterys, but differing from it by having sepals longer than petals on the floral bud during anthesis (Anderson 2006) .
The group has been the subject of just a few taxonomic studies in Brazil, mostly floristic surveys of Malpighiaceae and general checklists. Among studies regarding species of Tetrapterys (in a broad sense, including Niedenzuella) in Brazil, we can highlight the surveys undertaken at Fontes do Ipiranga State Park (SP) of two species (Mamede 1984) , at Serra do Cipó (MG) of five species (Mamede 1987) , and at Ducke Reserve (AM) of two species (Vicentini & Anderson 1999) . Within checklists, we can highlight the studies at States of Mato Grosso and Mato Grosso do Sul of nine species of Tetrapterys (Anderson 1998) , at Cerrado Biome of 15 species (Mendonça et al. 2008) , and at Federal District of six species (Cavalcanti & Ramos 2001) .
Due to the few studies conducted for the group in Brazil, it was important to undertake a survey of Tetrapterys from the Brazilian Midwest. This poorly known floristic region, including 18.2% of national territory (IBGE 2009), only has knowledge about the genus in the form of checklists. Thus, the goal of this study was to perform a floristic survey and to present the species distribution of Tetrapterys from the Brazilian Midwest region.
Material and methods
We performed 13 field expeditions in order to collect specimens, capture photographs, and observe populations of Tetrapterys Cav. in their natural habitat. Field collections were conducted in different regions of the States of Mato Grosso do Sul, Mato Grosso, and Goiás, collecting specimens with flowers and/or fruits. All collected specimens were preserved according to standard botanical techniques (Bridson & Forman 1992) , and vouchers were incorporated into the CGMS herbarium, with duplicates sent to UFMT and UFG herbaria (acronyms are defined according to Thiers 2014) .
Herbaria holding collections from the Brazilian Midwest were consulted (CEN, CGMS, COR, CPAP, HERBAM, HAPN, HEPH, IBGE, NX, UB, UFMT, and UFG), in addition to herbaria holding important collections of Tetrapterys from the studied area that would add relevant information to the study (INPA, HUEFS, MBM, RB, R, SP, and USZ).
We elaborated on standardized descriptions for each species and made additional comments, including information about habitat, phenology, taxonomic comments, and geographic distribution. Maps were elaborated using Diva software, and specimens without geographic coordinates were represented by their locality coordinate retrieved from SpeciesLink (2010).
Morphological descriptions were based on Radford et al. (1974) . Inflorescence descriptions were based on Weberling (1989) and Anderson (1981) , and the remaining characters were based on traditional terminology used for Malpighiaceae morphology. Descriptions of pedicels were based on Anderson (1981) , Mamede (1990) , and Anderson (1997) ; trichome morphology was based on Gates (1982) . Within species descriptions, we described hair morphology by shape [(Y), (T) or (V)] and conducted measurements using a stereoscopic microscope STUDARlab with a micrometric barrel Me Opta. Valid names and synonyms were verified in Anderson et al. (2006) and authors names in Brummitt & Powel (1992) .
We also elaborated a key and illustrations for all species found in the studied area, providing detailed evidence for their distribution, habit, leaves, inflorescence, flowers, fruits, and structures to help species identification. Species not illustrated here can be found in Niedenzu (1928) . T. crispa, T. discolor, T. hassleriana, T. jussieuana, T. microphylla, T. mucronata, T. racemulosa and T. ramiflora . Besides these species, T. chamaecerasifolia, T. phlomoides and T. salicifolia have also been cited for the Midwest (Mamede 2014) . However, there are no specimens to confirm their occurrence within the studied area, and the records are represented by misidentified specimens. Only four species were found in the field and this is related to the difficulty of finding these species in their natural habitat because they are not abundant. Consequently, some species are only represented in old collections. (T) . Leaves opposite, rarely subopposite or verticillate; foliar lamina 1.8-8.5 cm long, 0.8-3.8 cm wide, narrow-elliptic, elliptic to obovate, base cuneate, apex acute, retuse to slightly cuspidate, margin plane to slightly revolute, with glands on the margin at base, villous to lanose on both sides, hairs long, base up to 0.2 mm long and branches up to 2.0 mm long (T); petiole 1.5-5.0 mm long, villous to lanose (T) , glands rarely disposed on the apex; stipules 0.7-1.3 mm long, intrapetiolar, triangular. Inflorescence a simple raceme, lax; bracts 2.2-3.3 mm, elliptic; peduncles 1.2-10.0 mm long, villous to lanose (T); bracteoles 2.3-2.6 mm long, glandular at base or eglandular; pedicels 2.3-8.0 mm long, villous to lanose (T) . Sepals 2.7-3.3 mm long, 1.5-2.3 mm wide, ovate, sericeous (T) , with 8-9 glands 1.8-2.3 mm long, 1.1-1.3 mm wide, adpressed elongated. Floral buds orange to yellowish. Petals slightly indented at margin, sometimes main veins orange, lateral petals, limb 6.0-6.7 mm long, 4.2-5.5 mm wide, claw 1.5-2.0 mm long, posterior petal, limb 5.0-6.7 mm long., 3.0-4.5 mm wide, claw 2.0-2.2 mm long. Stamens heteromorphic; filaments 2.2-2.6 mm long; anthers 1.0-1.2 mm long. Ovary 0.9-1.5 mm long, villous to lanose (T and V) , lateral wings present; styles 2.5-3.0 mm long, alike. Samaroid mericarps with two lateral wings, alike dorsal wing, glabrous, lateral wings 6.0-9. 
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(UB).
Tetrapterys ambigua is common in Cerrado sensu lato areas in Brazil, extending to Bolivia, flowering mostly after fires during the dry season. It shows an underground xylopodium, which allows it to resprout after fires. The only similar species is T. jussieuana, differing mostly on leaf indumentum. T. ambigua shows a foliar lamina villous to lanose (T) , hairs with base and branches long (bases up to 0.2 mm long and branches up to 2.0 mm long), whereas T. jussieuana shows a foliar lamina sericeous (T) abaxially, and hairs with base and branches short (bases up to 0.1 mm long and branches up to 1.2 mm long). In the Midwest, T. T. ambigua flowers from April to December and fruits from May to December. Tetrapterys crispa occurs on forest edges, from South Brazil to northern South America, extending to southeast and northeast Brazil. Shows interpetiolar stipules connate, foliose bracts obovate to widely elliptic, petiole sericeous (T) and lacks outgrowths between dorsal and lateral wings of samaroid mericarps. It resembles T. discolor, which also shows interpetiolar stipules connate and foliose bracts obovate to widely elliptic. However, in T. discolor the petiole is glabrous and the outgrowths between dorsal and lateral wings of samaroid mericarps are present. In the Midwest it flowers from May to April and fruits in March. Tetrapterys discolor occurs at the forest edges of Bolivia, State of Mato Grosso, extending from the Brazilian Amazon to Guatemala and the West Indies and shows petiole glabrous, foliose bracts and presence of outgrowths between dorsal and lateral wings. It resembles T. crispa, but it shows a sericeous petiole and the outgrowths between the dorsal and lateral wings are absent. In the Midwest it flowers on May and fruits from April to July. Scandent subshrub, stem glabrous to glabrescent on older branches and sericeous (T) on younger branches, lenticels sometimes present. Leaves opposite; foliar lamina 1.8-4.3 cm long, 0.5-1.5 cm wide, elliptic to obovate, base acute, apex acute to acuminate, margin revolute, with glands on the margin, mostly near base, abaxial surface glabrescent (T), adaxial face glabrous; petiole 1.3-2.5 mm long, sericeous (T), eglandular, stipules 0.2-0.5 mm long, intrapetiolar, triangular. Inflorescence a simples raceme; bracts approximately 0.5 mm long, triangular; peduncle 2.0-9.0 mm long, sericeous (T); bracteoles 1.5-5.0 mm long, glandular; pedicels 5.0-9.0 mm long, sericeous (T) . Sepals ovate, sericeous (T), 8-glandular, adpressed, elongated. Floral buds yellow. Petals slightly indented at margin. Stamens heteromorphic; filaments approximately 2.0 mm long; anthers approximately 0.8 mm long. Ovary tomentose (V); styles approximately 3.0 mm long, alike or subequal. Samaroid mericarps with four lateral wings, differing from the dorsal wing, glabrescent (T), superior lateral wings 7.5-8.0 mm long, 1.7-2.2 mm wide, inferior lateral wings 7.5-9.0 mm long, 1.9-2.8 mm wide, dorsal wing 2.4-3.0 mm long, 5.4-6.5 mm wide; nut glabrescent to pubescent (T) . Tetrapterys hassleriana occurs on flooded lowland in the Pantanal region of Brazil and Paraguay, and in the Araguaia River (Mato Grosso). This species resembles T. microphylla an erect shrub, abaxial surface of lamina sericeous and restricted to highland cerrados and campos rupestres on Chapada dos Veadeiros (Goiás). T. hassleriana is a scandent shrub, abaxial surface of lamina glabrescent occurring in the Pantanal (Mato Grosso do Sul). In the Midwest it flowers from May to December and fruits in February. (T) . Leaves opposite, rarely subopposite. Foliar lamina 2.1-8.0 cm long, 0.5-2.5 cm wide, elliptic to obovate, base acute, apex acute to slightly cuspidate, margin plane to slightly revolute with glands on the margin at base, abaxial surface sericeous (T), adaxial surface slightly scabrous (T), hairs short, base up to 0.1 mm long and branches up to 1.2 mm long; petiole 2.5-3.0 mm long, sericeous (T) , glands rarely at apex; stipules 0.7-1.2 mm long; intrapetiolar, triangular. Inflorescence a simple raceme, lax; bracts 0.8-1.6 mm long, elliptic; peduncle 2.5-3.5 mm long, sericeous (T); bracteoles 1.2-2.3 mm long, glandular at base; pedicels 2.1-4.0 mm long, sericeous (T) . Tetrapterys jussieuana is restricted to the Brazilian Cerrado (cerrado sensu strictu, campo rupestre and cerrado rupestre), from Parana to both Tocantins and Bahia States, usually after fires. Its foliar lamina is sericeous (T), resembling T. microphylla, but differing by being a subshrub up to 0.6 m tall (from 0.7 to 2.0 m tall in T. microphylla), and samaroid mericarps with two lateral wings alike the dorsal wing (four lateral wings in T. microphylla). It is most easily misidentified as T. ambigua, but differs from it by the abaxial surface of laminas sericeous (T) , and adaxially scabrous (T) (villous to lanose (T) in T. ambigua), hairs with base and branches short (base up to 0.1 mm long, and branches 1.2 mm long) (hairs with base and branches long, up to 0.2 mm long at base, and 2.0 mm long at branches). In the Midwest, it flowers from July to November and fruits from July to December. (T) , presenting longitudinal clefts, mostly on distal nodes, away from the inflorescence. Leaves opposite; foliar lamina 1.5-3.9 cm long, 0.3-1.3 cm wide, narrow-elliptic, elliptic to obovate, base acute, apex acuminate to apiculate, margin revolute, glandular at margin abaxially, mostly near base, abaxial surface sericeous (T) , adaxial surface glabrescent to sericeous (T); petiole 2.0-3.0 mm long, sericeous (T), eglandular; stipules 0.1-0.2 mm long, intrapetiolar, triangular. Inflorescence a simple raceme, slightly congested; bracts 3.0-3.5 mm long, lanceolate; peduncles 4.0-10.0 mm long, sericeous (T); bracteoles 1.5-4.0 mm long, glandular; pedicels 3.7-7.0 mm long, sericeous (T) . Tetrapterys microphylla is restricted to Brazil in highland cerrados and campos rupestres in Bahia, Goiás, Minas Gerais and Tocantins. In the Midwest, it is a shrub endemic to Chapada dos Veadeiros. It resembles T. jussieuana, but differs in its habit (a subshrub in T. jussieuana), and on the samaroid mericarps with four lateral wings differing from the dorsal wing (samaroid mericarps with just two lateral wings, alike the dorsal wing in T. jussieuana). In the Midwest it flowers and fruits from June to March. (T) , with small longitudinal clefts. Leaves opposite; foliar laminas 5.9-11.0 cm long, 2.4-7.0 cm wide, elliptic, base acute, apex cuspidate, margin revolute, glands between primary vein and margin, mostly near base, abaxial surface, glabrous, adaxial surface glabrous to glabrescent (T); petiole 8.0-15.0 mm long, glabrous to glabrescent, eglandular; stipules 0.4-0.6 mm long, interpetiolar, free, oblong. Inflorescence a raceme ending in umbels; foliose bracts 2.2-9.0 mm long, 1.5-2.0 mm wide, lanceolate, a pair of glands at base; bracts 0.6-1.2 mm, lanceolate; peduncle 2.0-3.0 mm long, glabrescent to sericeous (T); bracteoles 0.6-1.0 mm long, eglandular; pedicel 2.0-5.5 mm long, glabrescent to sericeous (T) . Sepals 1.6-2.0 mm long, 1.5-1.8 mm wide, rounded, sericeous (T) Tetrapterys mucronata Cav. occurs in the forest in the entire Brazil, and in Bolivia extending to Panama and the lesser Antilles. It resembles T. crispa and T. discolor by the foliose bracts. However, T. mucronata differs from them by showing interpetiolar stipules free, and sepals with adpressed, auriculate glands (interpetiolar stipules connate and sepals with adpressed and elongate glands in T. crispa and T. discolor). In the Midwest it flowers from October to June and fruits from August to September. Shrub 0.5-0.7 m, stem tomentose (T) . Leaves opposite; foliar lamina 3.0-6.3 cm long, 1.2-3.0 cm wide, elliptic, base cuneate, apex acuminate, margin plane or slightly revolute, glandular at margin, mostly near base, abaxial surface tomentose (T) , adaxial surface pubescent (T) , mostly near veins; petiole 4.0-7.0 mm long, tomentose (T), eglandular; stipules 1.2-1.5 mm long, intrapetiolar, lanceolate. Inflorescence a simple raceme, lax; bracts 4.0-5.0 mm long, lanceolate; peduncles 3.0-7.0 mm long, velutinous to tomentose (T); bracteoles 2.0-3.0 mm long, glands at base or middle Tetrapterys racemulosa occurs in wooded savanna and in Cerrado sensu strictu of Brazil and Bolivia. In Brazil is is only present in the State of Mato Grosso do Sul. It shows a lax racemose inflorescence, resembling T. ambigua and T. jussieuana, with all of them presenting samaroid mericarps with lateral wings alike the dorsal wing. However, T. racemulosa shows a samaroid mericarp with four lateral wings (two superior and two inferior wings), while T. ambigua and T. jussieuana show a samaroid mericarp with just two lateral wings. In the Midwest it flowers and fruits in October.
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